Background: University students often report poor sleep quality because of sleeping disturbances due to insufficient rest, early morning awakening, and difficulty falling asleep. The objectives of this study were to determine the prevalence of sleep quality, the factors associated with sleep quality among undergraduate students in a public university.
Introduction
Adolescents and young adults aged 12 to 25 years old have been identified as a population who are not only at high risk to the problem of sleepiness, but for whom the problem is increasing (National Institute of Health, 2011) . According to the Center for Disease Control and Prevention (2015) , about one-fourth of the US population reported insufficient sleep and 10% experienced chronic insomnia.
The study by Siraj, Salam, Roslan, Hasan, Jin and Othman (2014) concerning the association between the sleep pattern and academic performance of undergraduate medical students at Universiti Kebangsaan Malaysia (UKM) showed that students who sleep less than 6 hours during the weekend have significantly lower Cumulative Grade Point Average (CGPA) compared to students who sleep between 6-8 hours and more than 8 hours. However, a study among biomedical science students showed converse results, with no association between sleeping hours, stress level, and study skills, and students CGPA (Nihayah, Ismarulyusda, Syarif, Nurzakiah, Baharudin, & Fadzil, 2011) . A study conducted among medical students at the International Medical University (IMU) to assess student daytime sleepiness and sleep quality reported that 16.1% of the students had fairly bad to very bad quality of sleep, and 65.4% of the students reported having a moderate to high chance of dozing during the afternoon class (Zailinawati et al., 2009) . The study by Lai et al. (2012) on students in Universiti Tunku Abdul Rahman (UTAR) reported that they were sleep deprived, as the results showed that the total hours of sleep students were getting at night was 7.31 hours, with the nocturnal sleep length, which is wake up time minus bed time, being 6 hours 19 minutes. Thus, there is a gap of 1 hour 12 minutes between the total time and the nocturnal sleep length.
The factors associated with sleep quality from the previous studies in Malaysia focused on a limited number of courses, such as medical and biomedical science students, and did not include nursing, dietetic, nutrition, environmental and occupational health, and biomedical science. Therefore, this study aimed to determine the factors associated with sleep quality among undergraduate students in the Faculty of Medicine and Health Sciences (FPSK) at Universiti Putra Malaysia (UPM), and their impact on their academic performance as well as their health, emotional well-being, physical activity, and social factors.
Materials and Methods

Study location and study design
The study was conducted in a public university located at Serdang, Selangor. A cross-sectional study was carried out from January until April 2016.
Study population
This study included undergraduate students from first year until final year of Doctor of Medicine, Bachelor of Nursing, Bachelor of Science (Biomedical), Bachelor of Science (Dietetic), Bachelor of Science (Nutrition), and Bachelor of Science (Environmental and Occupational Health Sciences). Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 5:No. 6 November/December 2018 Nurismadiana, I., Lee, K. https://doi.org/10.32827/ijphcs.5.6.373
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Sampling frame and sample size
The sampling frame comprised the list of names of the undergraduate students from the six courses. The sample size calculation was based on the Krejcie and Morgan (1970) formula, to which an additional 10% was added to allow for the unavailability of respondents or refusal to participate; the sample size calculated was 329.
Sampling method
The total population of undergraduate students was 1479, which included students from first year until the final year in each course. Then, from the total number of students in each year of the course, the participants were chosen based on the percentage of students from the first year until the final year in each course. The participants were selected randomly according to the year of study of each course and random names were selected from the list of names for each year of the course.
Study Instrument
The questionnaire was adopted and modified from the previous research questionnaire developed by Lai et al. (2013) , Pittsburgh Sleep Quality Index (PSQI) by Buysse, Reynolds, Monk, T. Berman, and Kupfer (1989) ; the Epworth sleepiness scale (ESS) by Johns (1991) ; and the Depression, Anxiety, and Stress Scale (DASS-21) by Andreou, Alexopoulos, Lionis, Varvogli, Gnardellis, Chrousos, and Darviri (2012).
Data collection
All the respondents were notified based on the list of names for each year of the course and the students were met after their class or at their hostel. The confidentiality of the information was explained before their participation. Then, the objective of the study was explained to the participants and a set of self-administered questionnaires were given with standardized instructions concerning how to complete the questionnaire. The questionnaire was provided in English and Malay. The participants were given 10-15 minutes to complete the questionnaire before they were collected.
Validity and reliability of the instrument
A pre-test was conducted on 30 subjects from the six program, the same faculty where the actual study would subsequently be conducted. The Cronbach's alpha test was used to assess the reliability of the scales in the questionnaire, for which an acceptable reliability of 0.7 was deemed adequate. The reliability of the pretested questionnaire was 0.869. All the data were analysed using Statistical Package for Social Sciences (SPSS) for Windows version 20.0. A p value ≤ 0.05 was considered as statistically significant. Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 5:No. 
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Distribution of sleep quality (PSQI)
This section consists of seven domains to ascertain the respondents' quality and pattern of sleep, including subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleep medication, and daytime dysfunction over the last month. The mean total score for PSQI was 7.12 ± 2.63 for all respondents, for which the maximum score achievable was 16; as shown in Table 1 . Overall, the total students who had poor sleep quality (PSQI>5) was 70.6% (n=221), as shown in Table 1 
Distribution of socio-demographic background
The total number of respondents in this study from each of the years approached was 329 students of whom 313 responded and attempted the questionnaire, yielding a response rate of 95.1%. The mean age of the respondents was 21.79 ± 1.50 years old. The majority of the respondents were Malay 82.1% (n=257) and 85.9% (n=269) of the total respondents were females; as shown in Table 2 . As shown in Table 2 , the respondents (n=313) in this study included all years for each course, with the majority of the respondents from the Doctor of Medicine 39.9% (n=127). The majority, 95.2% (n=298), of the respondents stayed in the hostel and 70.0% (n=219) of the respondents had normal BMI. According to the distribution of academic performance of the respondents in Table 3 , majority, seldom fall asleep in class and <3 times skipped class due to illness, Approximately 50.5% of the respondents came to class late due to waking up late < 3 times per week. e-ISSN : 2289-7577. Vol. 5:No. 6 November/December 2018
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Open Access: e-Journal The distribution of the respondents in terms of electronic media use, excessive daytime sleepiness, and lifestyle is shown in Table 4 . Most of the students used electronic media before going to bed. The mean excessive daytime score (EDS) was 10.19 ± 4.37. It was found that half of the students had excessive daytime sleepiness of which 43.8% were female. However, only a few, 2.6% (n=8), students smoked and half of them craved high calorie foods. 
Distribution of electronic media use, excessive daytime sleepiness, and lifestyle
Distribution of stress level (DASS)
IJPHCS
Open Access: e-Journal As shown in Table 5 , the mean score for depression based on the DASS score was 9.54 ± 7.73, anxiety was 13.27 ± 8.10, and stress was 13.05 ± 7.47. The majority of the students had normal depression and stress, which was 53.7% (n=168) and 65.8% (n=206), respectively, while some, 28.4% (n=89), experienced moderate anxiety.
3.6 Factors associated with sleep quality 3.6.1 Association between socio-demographic factors and sleep quality As shown in Table 6 , the proportion for poor sleep quality was higher among female students with 55.3%. The majority of those experiencing poor sleep quality were aged 21 years and below with 35.1%, and there was a statistically significant difference between age and PSQI (p≤0.05). In terms of ethnicity, Malays showed the highest percentage for poor sleep quality with 52.7% (p≥0.05). In terms of the course, medical, 11.5%, and biomedical, 6.4%, students had the highest percentage for poor sleep quality (p≥0.05). Students living in the hostel were more likely to have poor sleep quality with 67.1% (p≥0.05), and the majority of students, 38.2% (p≥0.05), had a BMI of 21.0 and above. According to Table 8 , most, 71.0% (p≥0.05), of the students used electronic media before they slept. The craving for high calorie foods was statistically significantly higher among those with poor sleep quality (p≤0.05), and there was nearly a statistical significance difference between smoking and sleep quality at p≤0.05. The stress level with the DASS score among students showed a statistically significant difference between depression (p≤0.05), anxiety (p≤0.05), and stress (p≥0.05).
Discussion
Sleep quality
The findings of this study indicated that many undergraduate students in the public University suffered from a suboptimal level of overall sleep quality, with 70.6% out of 313 students having poor sleep quality. The prevalence of poor sleep quality was higher among undergraduate students with half of the respondents classified as poor sleepers according to the PSQI criteria (Gilbert et al., 2010; Suen et al., 2010) . The findings were also in agreement with another study, the results of which showed that poor sleep quality was very common among students (Kabrita et al., 2014) .
However, the results in this study were higher compared to the prevalence of sleep disturbance in some studies. For example, the study done by Zailinawati et al. (2009) on medical students from International Medical University, and the study by Lai et al. (2013) on students from Universiti and Kolej Tunku Abdul Rahman, Malaysia, showed that only 35.5% and 32.9% of students, respectively, had poor sleep quality. The findings from the study by Gilbert et al. (2010) showed that academic performance was significant with college students with 
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Factors associated with sleep quality
Socio-demographic factors
Age
The study revealed that students aged 21 years and below had poorer sleep quality compared to students aged above 21 years. A similar study done by Lohsoonthorn et al. (2012) showed the highest prevalence of poor sleep quality in males aged 21 years old, and females aged 22 years old and above. The study showed an association between age and sleep quality (p≤0.05). Nevertheless, there was no association between age and sleep quality in the study done by Grandner et al. (2006) , in which age emerged as a predictor and of particular interest, especially in younger and older adults.
Gender
This study found that the majority of the students who had poor sleep quality were female students (55.3%) compared to male students (15.3%). Similar findings from the research done by Sanchez et al. (2014) showed that female students reported a high frequency of poor sleep quality (58.4%), which was supported by Marco et al. (2012) , who found that female students were more prone to poor sleep quality compared to male students. However, no significant association was found between gender and sleep quality, unlike another study that found that female students had a significant difficulty in falling asleep (Pratap et al., 2013) .
Ethnicity
No association was found in this study between ethnicity and sleep quality (p<0.484). However, the study by Ng et al. (2005) showed an association between ethnicity and sleep quality reporting a significant association between ethnicity and sleep disturbance, in that the Malays and Chinese had a higher prevalence of sleep disturbance than those who were of Indian ethnicity. Also, a study done in the United States showed that the prevalence of sufficient sleep was higher among Hispanic than among White and Black students (Foti et al., 2011) .
University course
The findings of this study did not reveal any association between university course and sleep quality (p<0.851). The health sciences students, including nursing, dietetic, nutrition, biomedical, and environmental and occupational health, showed high poor sleep quality. The global literature review done by Azad et al. (2015) was congruent with this study in that it reported that poor sleep quality was common among non-medical students and the general population.
However, overall, in terms of the university course, medical students had a higher percentage for poor sleep quality. This study was also in line with another study that found a high prevalence of sleep disorders among medical students (Abdulghani et al., 2012) . A local study International Journal of Public Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 5:No. 6 November/December 2018 Nurismadiana, I., Lee, K. https://doi.org/10.32827/ijphcs.5.6.373
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Open Access: e-Journal showed that 53.35% of medical students experienced frequent day napping (Siraj et al., 2014) , while some studies reported difficulties in sleeping and poor sleep quality among medical and nursing students (Cheng et al., 2012; Sera-Negra et al., 2012; Suleiman et al., 2013) .
Accommodation
Most of the students in this study lived in a hostel compared to outside, and there was a high prevalence of poor sleep quality for those who stayed in a hostel. There was no association between accommodation and sleep quality (p≤0.05). This is because students may experience more freedom when they stay in a hostel, which is associated with having sleep deprivation and health problems (Araujo et al., 2014) . Moreover, students experience stressful conditions when adapting to a new environment when they encounter problems like home maintenance, noisy environment, and bad accommodation in a hostel, especially in free academic quarters or hostels. Whereas, living outside a hostel, such as staying with parents, is one of the factors that contributes to students having good sleep compared to students who live alone in hostels (Kongsomboon, 2010) .
BMI
Most of the students in this study had a normal body mass index with 38.2% of those experiencing poor sleep quality having a BMI of 21.0 and above. Sleep deprivation can cause weight gain as it promotes genes expression that relates to obesity, which can induce sleep disturbance in reducing sleep duration (Kondracki, 2012) . The study by Vgontzas (2008) showed that most individuals who experienced less sleep duration, difficulty to sleep, and sleepdisordered breathing, were obese with a BMI >30 kg/m 2 . The findings of this study were different in that most of the students had a normal BMI compared to other studies that found a high prevalence of sleep disturbance among young adults with a higher level of cholesterol, higher BMI, larger waist size, and higher blood pressure (Narang et al., 2012) . In addition, a higher BMI can affect physiological and psychological functions, in that it can disturb the sleep quality of an individual later on. Frequently having a short sleep can increase the risk of obesity among short sleepers (Cappuccio et al., 2008) . Overall, this study showed no association between BMI and sleep quality (p<0.354). These results were similar to other studies done in Malaysia that found no association between sleep quality and BMI in a young adult population (Kamath et al., 2011; Lai et al., 2013) .
Academic Performance
The findings concerning academic performance showed that 37.7% of health science students who had a CGPA of 2.99 and above had poor sleep quality, while 27.8% of medical students who passed their exam had poor sleep quality. The results also revealed no association between sleep quality and academic performance. Meanwhile, there was an association between sleep quality and skipping classes (p<0.005) and falling asleep in class (p<0.014). The finding was supported by a study done by Ahmed et al. (2014) , who found that 77.02% of medical students had a high prevalence of poor sleep quality and that this was associated with the academic stressor with 55.9%.
Having sleep deprivation is a common phenomenon in the life of students, as they have a very tight schedule, like having packed classes from morning to evening, assignments, and, at the International Journal of Public Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 5:No. 6 November/December 2018 Nurismadiana, I., Lee, K. https://doi.org/10.32827/ijphcs.5.6.373
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Open Access: e-Journal same time, need to attend practicals, which makes students tense and puts them under pressure to perform or fit in, especially as they need to live up to the expectations of their family and lecturers (Ginsberg, 2006) . Moreover, some studies showed that students with lower academic achievement had a higher frequency of nightmares (Suleiman et al., 2013) . Similar findings were reported by Nihayah et al. (2011), and Sweilah et al. (2011) that no association between sleep quality and academic performance in CGPA (p<0.788), come late to class (p<0.180), and involvement in extracurricular activities.. However, a lack of sleep will disturb student performance in their studies as well as their other activities in daily living. The involvement in extracurricular activities causes students to be sleepy in the daytime and affects their academic performance as it disturbs the sleeping time schedule of the students (McCann, 2008; Serra-Negra et al., 2014) .
Electronic media use
This study also showed no association between sleep quality and electronic media use (p<0.573). However, a different result was found in some studies with several significant associations indicated in multiple variables pertaining to the sleep quality pattern in relation to electronic media use (Lavender et al., 2015) .
The majority of students put their mobile phone on the bed, which is supported by the study of Cain et al. (2010) , who found that people are more alert to incoming calls or text messages when they sleep with a mobile phone beside them. The prevalence of adolescents using a mobile phone before going to sleep was high because the majority use it for texting and talking on the phone after 9 p.m. (Calamaro et al., 2009) . Some of the studies supported that using a mobile phone between midnight and 3 a.m. can also cause tiredness among adolescents because of the need to wake up to reply to text messages ( Van den Bulck, 2007) . Moreover, this study also showed that most students liked to use their electronic mobile phone before going to bed. This is supported by other studies that found that most students spend time watching TV and surfing the Internet resulting in fewer hours of sleep and impaired sleep quality (Dworak et al., 2007; Mesquita et al., 2010) .
Excessive daytime Sleepiness
This study showed an association between sleep quality and excessive daytime sleepiness (p<0.008). Excessive daytime sleepiness or the inability to achieve and sustain awakeness and alertness during the daytime due to only spending one to two hours a night sleeping can result in the students having a "sleep debt" (Affandi et al., 2013) . Moreover, the study by Jefferson et al. (2005) found that the relationship between daytime sleepiness and poor sleep contributed to a decrease in the homeostatic drive for nocturnal sleep. This is supported in recent studies that showed higher average daytime sleepiness and poor sleep quality as daytime sleepiness was very common among students worldwide (Gradisar et al., 2011; Sahin et al., 2014) . In a local study done by Zailinawati et al. (2009) , they reported that the prevalence of excessive daytime sleepiness was higher among medical students compared to that of the general population. Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 5:No. 6 November/December 2018 Nurismadiana, I., Lee, K. https://doi.org/10.32827/ijphcs.5.6.373
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Stress level
In this study, there was a significant association between sleep quality, and depression (p<0.008) and anxiety (p<0.005), while stress showed no association with sleep quality (p<0.051). Other studies found that poor sleep quality in university students was associated with psychological problems, such as stress, depression, confusion, and generally lower life satisfaction (Altun et al., 2012; Suen et al., 2010) . The study by Lemma et al. (2012) revealed that perceived stress level, symptoms of depression, and level of anxiety were associated with poor sleep quality.
In a local study, 41% of medical students were reported as having depressive symptoms associated with psychological stress (Sherina et al., 2004) . Furthermore, other studies also revealed that medical students had a higher incidence of psychological distress, anxiety, depression, and suicidal ideation, which might cause poor academic performance and sleep disorders among students (Lemma et al., 2012) .
Lifestyle
The National Household Interview study reported that a decrease in sleep hours per night, was more likely to lead to smoking and drinking alcoholic beverages (Schoenborn & Adams, 2008 , cited in Vail-Smith et al., 2009 . Most Brazilian student complaints about poor sleep quality were due to smoking habits. Indeed, several studies showed that smoking is the major factor contributing to the increasing poor sleep quality among students (Mesquita et al., 2011; Kabrita et al., 2014) An association was found between sleep quality and craving high calorie food in this study (p<0.012). This result was concurrent with the study done by Lai et al. (2013) who reported that craving high calorie food had a correlation with sleep quality. The calorie intake was different among the sleep categories, with the sleep category consuming the most high calorie food being the short sleepers, which will also increase the body weight and BMI ( Klingenbercan et al., 2012; Sifferlin et al., 2013) .
Conclusion and recommendations
Almost one-third of the students were defined as poor sleepers and suffered from daytime sleepiness. There was a significant association between age and sleep quality with most of the students aged 21 and below having poor sleep quality. Although academic performance in this study was not associated with sleep quality and involvement in extracurricular activities did not significantly affect students CGPA, most of the students who fall asleep and skip classes do so because of sleeping late at night. To tackle the poor sleep quality issues in FPSK, intervention programmes should be conducted involving health care providers to increase the awareness and knowledge about sleeping habits and problems, and, hence, the practice of good sleep hygiene among students in FPSK.
